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(54) SEMICONDUCTOR DEVICE 

PROBLEMTO BE SOLVED: To elongate the lifetime of connections 
Sef electrode pads of a wiring substrate and electrode pads of 
a sem conductor chip by constituting the wiring subset, , havng 
electrode pads of a second group electncally connected to 
electrode pads of a first group with a mam substrate matenal of a 

SOWTION- A wiring substrate 1 has a squared planar shape, and is 
^iTconstild oy a flexible film 2 of polyimide-famrty msutator 
resin A plurality of wires 3 are formed on a ma.n surfac , 1 £ of the 
wiring substrate 1, and for the wires 3. electrod e pads 3A of a first 
Zup are respectively formed. Also, a plurality of w.res 5 are 
Srmed on the other main surface 1B of the winng substrate 1. and 
t nr th« wires 5 electrode pads 5A of a second group are 
leS taS With such arrangements, a semiconductor ch.p 
0 Ts m^untod on the main surface 1A side of the win* j sub^ate 
1 and a plurality of conductive bumps 14 are arranged as extern* 
JerTnals on the other main surface 1B side of the w.nng substrate 
1. 
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* NOTICES * 

2 **** shows the word which oan not be translated. 
3Jn the drawings, any words are not translated. 




SSSffl The 1st principal plane and the 2nd principal plane K- 
fo S in sad 1st principal plane. The wirin « a ^^^ h : ^conductor chip which has 

Stervened between the 1st electrode pad ^^SSTSl^ between the 1st prinoipa. plane . o sa.d 
semiconductor chip. . aracterized by said 1st bump having fixed in a semiconductor dev.ee 

^ttttt^wsx. — * - * « — * - - - 

feLd in said 2nd princi M l pta~. Th. "™« su . b ^* ,^ .taotnc tarjrt. Th. ..Conductor oh, wh»h h» 
S^USJU. th. lot otetto* p.d of _»,d »nn« Mon,.h.d brtwo.n th. 2nd 

electrode pad of said wiring substrate oro j e cting rather than the 4th principal plane wh.ch isaid 

b&iZZttZZXtt 5S5i -* , • — — — « - 

substrate. .harecterized by said 1 st bump having fixed in a semiconductor dev.ee 

semiconductor chip. . aracteri2ed by said 1 st bump having fixed in a semiconductor dev.ee 



semiconductor chip. 
[Translation donej 
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* NOTICES * 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

of the invention] About a semiconductor dev.. especia.lv this inven.cn is applied to a BGA mold 
semiconductor device, and relates to an effective technique. 
Kip.cn of the Prior Art] As a s^lesen,— 

semiconductor device called a BGA (Ball Grid *«> JJ« ^JJ^ Manu faoture of the BGA mold . 
attempt manufactured using different direction ^ugh not limited to this, a conductive bump m 

semiconductor device using «^. d ^S3SK ofTsemLnductor chip, for example. Then, wh.le 
formed on the electrode pad formed ,n one principal £ f wiring substr ate. posit.on.ng a 

intervening different direction conducive "»«•"*• ^STta'SS condition of having heated, after that and 
semiconductor chip, sticking a sem.conductor ch.p by P£«"* x " subs trate The conductive bump formed 

cZing out adhesion immobilization of *e J^^^^Sd the electrode pad of a semicond«ctor 
on the electrode pad formed .n one pr.nc.pal plane * awnng £ u conducti ve bump used as an external termmal 
chip is connected electrically. Then, ft » earned out by fonm.ng thecon ^ ^ 

on?he electrode pad formed in one pr.nc.pal *m<£^£ ta^Sribute the stress resulting from the thermal 
Thus, since the manufactured BGA mold •"JJ^J^^^K the different direction conducts res.n 
expansion difference of a wiring chip, its connection Irfe of the connect.on 

which intervened between the wiring substrate and th f se, J ,c d of , sem iconductor chip is long, 

between the electrode pad of a wiring substrate "J*^^ht udng different direction conductive res.n is 
[0003] In addition, the technique , «rf mounting a ^^^J^Sl «pit and the list at the JP.8-236578.A 
ndicated by the JP.8-37208A (February 6. 1996 *mI°"™> rtfiowrp semic onductor dev.ee using 

September 13. 1996 disclosure) official . «J jS'ToSXa (October 9. 1998 disclosure) official report 
different direction conductive resin is .nd.cated by the JK.iu z/ 

for example. w , 

K2L-W to be Solved by the Invention] this ^Z^^^^^' " 8 J 
examining the BGA mold semiconductor ^JJ^J^S^ difference of a wiring substrate and a 
[0005] (1) If stress other than the stress resulting from *i™XSSan conductive resin which intervened 
semiconductor chip is added, the sb-ess ^^^^S^X^ and the connection life of the connection 
between the wiring substrate and the M ™7£ u ^ ™* pad of a semiconductor chip will become short 

between the electrode pad of a wiring . ^^^^^ re sin increases from the difference in the thermal 
[0006] Since the stress concern ng different the difference in the thermal expansion 

expansion difference of a mounting *^*°™ d *™™^ S £. wh en a BGA mold semiconductor dev.ee ,s 
difference of a mounting substrate and a connection between the electrode pad of a wiring 

mounted in a mounting substrate, the connection^ <* ™ short Tnat is , the connection life of a connection 

substrate and the electrode pad of a •^^^J^^J^ n o^ ] short. In the BGA mold 

becomes short , h effeot ^ a mounti ng substrate to different d.rectoon 

[0007] Therefore, it is necessary to make it not ten we e.i 

semiconductor device which mounted the sartor" device 'Eas the composition that the conductive bump was 
[0009] However, since the BGA mold ^^"^.^^S the semiconductor chip has been arranged, and the 
Placed between the 1 Pri-JP^^UTSi^^ P""<* al »™ *«* ° f eVeryth ' ng 3 ^ 
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[0010] The object of this invention is to offer the technique ^l^ n ^^^X 

br^^^^ ™ attl thin shape " ,zation of a 

semiconductor device. j.^ntinn as the other objects will become clear by description and 

[0012] As new along [ said ] this invention a descr.ption as the otner opj 
the accompanying drawing of this description. 

K <°r M*. *. NM H will b. . M. * *. — - ■ «*- *» " «* 

invention indicated in th.s application „^ nrioa . n | an e which counter mutually, and the 1st electrode pad 

[0014] 0) The 1st principal plane and the 2nd pnnc^al plane wtaoh ^cou ^ ^ fofmed .„ ^ 

formed in said 1st principal plane The ™ "*^tfJ?J^ target. The semiconductor chip which has 

2nd principal plane and connected to said * J^J ? 3rd principal plane. With the 1st bump who 

the 3rd electrode pad formed in the 3rd pr.nc.pal I plane £ electr ode pad of said semiconductor 

material which consists of a flexible film. semiconductor device counters mutually, and 

[0015] (2) The 1st principal plane and the 2nd pnnc.pal ^plane which JJJ££*^ has the 2nd electrode pad 
the 1st electrode pad formed in said 2nd principal plane. The _ wiring d d e|ectr|C ^get, T he 

which was formed in said 2nd principal plane and connected to and tnis 3 rd principal plane, 

semiconductor chip which has the 3rd ^^^JT^^^^V substrate, and the 3rd electrode pad 
With the 1st bump who intervened between the mfervened between the 2nd principal 

ehip - and the 2nd bumP formed °" 

S2£SS!^»5: ==SSTM£K:-- of a wiring substrate and the electrode 
pad of a semiconductor chip can be f , . he thiokness of a semiconductor chip can be offset with 

r 2 «; n ^ - te attained - 

[Pediment of the Invention] Hereafter, the -f^^ 

reference to a drawing. In addition, in the ^'^XSon SU is omitted. 

what has the same function attaches the same sign ^^J^J^bSJ mold semiconductor device which is 

[0019] (Operation gestalt 1) Dj^wingJ. is the typical «W ^ ^ ^ rf 

the operation gestalt 1 of this hvent.cn. teMij*- J»« the BGA mold semiconductor device 

snowSn^ — ' ^ ^ 

carries one semiconductor chip 10 in the 1 ^t^^^^lZ^!^ one principal plane [ of the 
2SS £SK S M^Sr^far^^ semiconductor chip 10 is carried as 
Se7principa.-p.ane 10A faces one principal plane of the winng sub tra* 1 ^ re ctang.e, and is 

coat) mainly formed on the 1 pnnc.pal plane of • ••"^^JS accumulated each of a wiring layer on two or 
covered an insulating layer, the mutalayer-mterconnecjo , tayar o ^ cl J ac is formed with sing , e crystal 

the coefficient of thermal expansion of 3x10 6 [WJ^T ^ J ^ periphery G f 1 principal-plane (circuit forming 
[0023] Two or more electrode pads (bonding pad) 1 1 are forme \« the per ry ^ ^ 

face) 10A of a semiconductor chip 10 along layers of a 

pads 11 is formed in the wiring layer of the maximum upper ^^JJ^Jby the surface protective coat 
semiconductor chip 1 0. The wiring layer of the ^x. mum upper taye £ ^ove ^ ^ 1 1 ^ .„ 

formed in that upper layer, and bonding open.ng wh.ch exposes the Trent 

. . .. 2005/02/22 
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T^te\T:^l c^^oa of the wiring substrate 1 is formed by the shape of a rectangle, and s formed 
wrth the square of 25[mm] x25[mm] in this operation gestart. The wiring substrate 1 has composrtion wh^h makes a 
r ub jert the flexible film 2 which consists of insulating resin of a polyimide system as a base maternal. The flex.ble 
film 2 is formed by the thickness of for example, 0.2 [mm] extent » _ , k-+_-+_ 1 

[0?25] As shown in drawing 2 . two or more wiring 3 is formed in one principal plane 1A of the >»J^ 
and e ectrode pad 3A is formed in each of these wiring 3 of two or more. Two or more w.nng 5 ,s formed hn ^other 
principal plane IB of the wiring substrate 1. and electrode pad 5A is formed .n each of th ^or 
more Each wiring 3 is electrically connected with each wiring 5 through the through hole wiring 7. W.nng 3 and 
Sg 5 are formed by etching the metallic foi. stuck on the flexible film 2 by intervening in the binder. As a metallic 
foil, the copper foil of the thickness of 35 [mum] extent is used, for example. 

[0026] As Sring 3 is covered to one principal plane 1 A of the wiring substrate 1 . a protectee coat 4 ,s formed and 
opening which exposes the front face of electrode pad 3A is formed in this protectee coat 4. As 
to other principal plane 1B of the wiring substrate 1. a protective coat 6 is formed and opening ^wh.ch expos« ; the 
front face of electrode pad 5A is formed in this protective coat 6. Each of prot ect ™ 4 and J Z!^lf^l\ 

resin offer example, a polyimide system. Thus, in the constituted wiring substrate 1, it has the coefficient of thermal 

expansion of 70x1 0~6 [1 -/degree C] extent -.-i-rinal-nl-,-.* 10A of a 

[0027] Resin 13 intervenes between 1 principal-plane 1A of the w.r,ng substrate 1 and 1 p ™"P^ ,a ™ ™* 
semiconductor chip 10. and adhesion immobilization of the semiconductor chip 10 .s earned out with res n 13 at the 
wiring substrate 1 As resin 13. the different direction conductive resin with which many conductive P^s (for 
Tample. nickel (nickel) particle) were mixed in the thermosetting * ™T$^T' 

used In such resin 13. it has the coefficient of thermal expansion of 90x10 6 [Wdegree C] extent 
fOT28] Each of two or more electrode pad 3A formed in 1 principal-plane 1A of the w.rmg substrate 1 ,s arranged ,n 
each of two or more electrode pads 11 formed in 1 principal-plane 10A of a semiconductor ch.p 10. and the location 
which ITnterV Between the electrode pads 11 of electrode pad 3A of the wiring subst-ate 1^ £ 
chip 10A. the conductive bump 12 who consists of gold (Au) intervenes. The conductive bump ""J^*™ 
electrode pad 11 of a semiconductor chip 10. and is connected electrically and mechanically M ™ 0 ™- ** 
conductive bump 12 intervenes the part of the mixed conductive particles between ddfore <™£><*»™ 
resin (1 3). and is electrically connected to it at electrode pad 3A of the w.nng substrate 1 Conneo .on wrth 
electrode pad 3A of the wiring substrate 1 and the conductive bump 1 2 ,s held accordmg to the heat shr.nk force 
and heat-curing shrinkage force of resin 13. u^:«<r m «+hnd is the 

[0029] The conductive bump 13 is formed for example, by the ball bonding method. The ball bonding method .s the 
approach of carrying out thermocompression bonding of the ball formed in the point of Au w.re to an electrode pad. 
cutting Au wire from the part of a ball after that and forming a conductive bump 

[0030] Although each of two or more conductive bumps 14 is not limited to th.s. .t .s arranged in the state of the 
SSex row akfng each side of the periphery enclosure of the wiring substrate 1 by the ^enphery except the center 
section of other principal plane 1B of the wiring substrate 1. Each of two or more conductive bumps 14 fixes .to 
each electrode pad 5A, and is connected electrically and mechanically. The conductive bump 14 ,s formed by the 
metal material of a 63[wt%] lead (Pb) -37 [wtX] tin (Sn) presentation for example. . 2 

[0031] Next manufacture of the BGA mold semiconductor device 20 is explained using dj^wjngj. and drawmg 2 
So32 Rrft L wiring substrate 1 and a semiconductor chip 10 « prepared The °" 
the electrode pad 11 of a semiconductor chip 10. The conductive bump 12 of th.s operation gestalt uses . Au wire 
and is formed by the ball bonding method which used supersonic vibration together to the ™^ 
Thus, the formed conductive bump 12 is firmly connected to the electrode pad 1 1 of 

[0033] Next the resin 13 processed in the shape of a film is stuck on the ch.p loading field of 1 P"™^*"^ 
of the wiring substrate 1. As resin 13. the different direction conducive res.n wrth ^l^^;^^ 
(for example, nickel particle) were mixed in the thermosetting insulation res.n of an epoxy system, for example is 

[OT34] Next resin 13 is intervened on 1 principal-plane 1 A of the wiring substrate 1 and a 

arranged. At this time, a semiconductor chip 10 is arranged in the condition that that 1 P™P^£V**2 J, 
principal-plane 1 A of the wiring substrate 1. Moreover, a semiconductor oh.p 10 is arranged as the electrode pad 1 1 
counters with electrode pad 3A of the wiring substrate 1. 

[0035] Next, a semiconductor chip 10 is stuck by pressure in the condition of having heated, and res.n 13 ,s 
stiffened after that In this process, adhesion immobilization of the semiconductor ch.p 10 .s earned out at the wir.ng 
Sate 1 with the resin 13 which intervened between that 1 principal-plane 1 0A and 1 pmc.pal-plane A of the 
wiring substrate 1. Moreover, the conductive bump 12 intervenes the part of the rmxed ^TSSoft^ 
between different direction conductive resin (13). and is electrically connected to rt ■ * ^2^™ ^ 2 is hold 
wiring substrate 1. Connection with electrode pad 3A of the wiring substrate 1 and the conductive bump 12 is held 
according to the heat shrink force and heat-curing shrinkage force of resin 13. 

[0036] Next the conductive bump 14 is formed on electrode pad 5A of other pr.no.pal plane I B of the ™«* 
substrate t Although not limited to this, the conductive bump's 14 formation supplies the metal ball which consists 
of a 63[wtX] lead (Pb) -37 [wt*] tin (Sn) presentation by the ball supplying method on electrode pad 5A of the w,r mg 
substrate l! for example, and is performed by fosing a metal ball after that. Thereby, the BGA mold semiconductor 
device 20 shown in drawing 1 and drawing 2 is completed mostly. 
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r0037] Thus the constituted BGA mold semiconductor devioe 20 is mounted in a mounting substrate.^ and 1 is built 
ri eo^nio equipment suoh as Persona. Digfca. Assistant devices, sue , as a ,ceHu.a, ^ J^*£2* 

rduXTut 14 to the electrode pad 31 of the — *° ZZ+LSi KSKS. BGA mo.d 

rnmftl R\/ the wav the wiring substrate 1 which uses the flexible turn z as a Dase mawnai i» u 

be r s "t neo Se this operation gestaK in addition to the projection field of a ^-P 1 0 

[0039] Thus, according to this operation gestalt. the follow.ng effectiveness .s squired In^ *J BGAmoW 

^^^^^ 

of the wiring substrate 1. as shown in drawing 4 (typical sectional view;, miso in u 

KS7lS. gestae 2) Drawing is the typical sectional view showing some BGA mo.d semiconductor devices 

manufactured by performing heat treatment and stiffening res.n 1 3 after that . , bove _ 

£o48] Thus, also in the constituted BGA mold semiconductor device 21. the same effectless as the above 

|£^p2££Z£5 D^^the typical sectional view of the BGA ^^^^71^ 

show^dSkl in the mounting substrate. In addition, in order to make a drawing legible. ,n drawing 6 and 
drawing 8 . a part of hatching of a cross section is omitted. M ._-_*___„ _r Afi talt has 

?TO51] That is. the semiconductor chip 10 is carried in other principal plane (rear face) 1B side of the wiring 
http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 2005/02/22^ 
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!£S^ M tKSn2^ a - — **■ 22 * 

attained. ,. . ^ «,~ + -o+i\/fi coat in 1 Drincipal-plane 1 A of the wiring 

[0054] Moreover, since it is not necessary to form winng and "^^^Vsutetrie 1 can be attained, 
substrate 1. and to form through hole wiring f hip loTan be contacted to the mounting 

[0055] Moreover, since other principal plane 10B of a •T^T^^^ mounti ng substrate 30 as shown in 
substrate 30 in case the BGA mold -".conductor devKe 22 « ™™^™™ smh tQ g the mounting subs trate 30 

™ rP h rm^^^^ 
S^n^ 

gS of the Invention] It will be as follows if the effectiveness acpuired by the typical thing among invention 
indicated in this application is explained briefly. oonnection |if e of the connection between the electrode 

[0059] (2) Thin shape-ization of a semiconductor device can be attained. 
[Translation done.] 



httD://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/02/22 



1/1 ^-v 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisel 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[g^ltt^^Sna. view of the BGA mold semiconductor devioe which is the operation gesta.t 1 

of this invention. , . 1 

TDrawine 2l It is the typical sectional view which expanded a part of drawing 1 . 

gSSaa it is a tyXal sectional view in the condition of having mounted the BGA mold sem.conductor dev.ce 

shown in drawing 1 in the mounting substrate. . 

drawing 4] his the typical sectional view showing some BGA mold sem.conductor dev.ces wh.ch are the 

ESS ;? £ SaSSS^ BCA mo.d semiconductor devices which are the operation 

gga ^sthXToaUectiona. view of the BGA mold semiconductor device which is the operation gestafc 3 
of this invention. 

TDrawine 71 It is the typical sectional view which expanded a part of drawing o . t 
iSSSa J is a sectional view in the condition of having mounted the BGA mold sem.conductor dev,ce 

shown in drawing 6 in the mounting substrate. 

[Description of Notations] , ■ • _ in / A 

1 [ - Wiring. 3A 5A / - 4 An electrode pad 6 / - A protectee coat 7 / - Through hole w.nng. 10/ _A 
semiconductor chip. 1 1 / - 1 2 An electrode pad 14 / - A conducive bump 13/- Resin. 20 21 2Z / A 
semiconductor device. 30 / - A mounting substrate. 31 / - Electrode pad. ] - A w.r.ng substrate. 1 A - One 
principal plane, a principal plane besides 1B— . 2 — 3 A flexible film. 5 



[Translation done.] 
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, -c*,SBGAffliNWWlE«©flja«)IlriiiH"C*»9. H2 

1 t ^fB G AS¥«#Sf *^S«l^^tfc^ 

Bl&tfB3tc:fc5^-tl4, WrBBW^y^-^^*-*** 

[0 0 2 0] B l &tfB 2 l^^i-i 5 if%W&^<n 
B G Aa*M««S« 2 o t± s BiMXtft l 1 A« 

(c _ oCO i|£a|^ 5-^10 Sr^« U 1 o— i 

Bt*t(Sli-2.m<D±ffi (SB) lBUfc^WWHFkbT 

^io »±, ^ro-iffi l o Ad5fia^S« i © 

[0 0 2 1] j/ 71 0OTO3Mfct**»«"«* 

^$*v, *§Wt»»w»iV^T»4«*.tflO [mm] XI 
0 [mm] ©jE**-C»J«S^V x S. ^ 

[0 0 2 2] ¥3Sf*:^y7l 0H, 
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5 

mm &m e» «t e> ic ltj^sh^e^sibs 
ym-?Kf&£fr> s.mmttMx.&T/i'S.-tJ* (ad 

s^iofcfc^-ni, 3x1 o~6[i/ , c]ms©^3S 

[002 3] S'T'IO ©— £S (E&^J&ffi) i° 

1 0A©Si2gBK(4, -tOfl-JIH©^^-^^© 
mffi^s/ K (jKv^ v K) 1 1 #»J*S*fCV* 

5 0 «*©««'« y Kl 0 
©#JBEi»fi© 5 *>©ft±/I©Ei&SUIt-7&££*vt^ 
ft±Jf©K«^tt*©J^fcJft*$ftfc*ffi#B8R 

[00 24] l ©¥B#W*#» ! tK"«&** 

ft, *Hl£^^*3^Tf*^Jttf 2 5 [mm] X2 5 
[mm] OjE*»-C»**ih/"CV^5. 5tffc£«K4, S » 

/VA2I4, #Jx.(40. 2 [mm] ftit©S 

[00 2 5] 02 ic^i-J; 5 BS^StS 1 ©— 1 

A ttWfc* y K 3 AtiWiS. $JVCV N <5 0 1 © 

teWiffi 1 B (C(4«|Sc©8Bi&l 5 - ©«&© 

BEft 3 f4*/v-*— /VBElfc 7 LT&B2& 5 t > 

fc**S*fO**. BE&3&t*6Eil&5f4, 

A 2 bTl£ 0 Wtt feixfcA«*«r* v+ 

?Lfi3 5 [/im] lS©f ^OJB^ffl^?)^^. 
[00 2 6] fiE&£J& 1 ©-£ffi 1 Al-ttBElfc 3 Srffi 5 
±5KLT{fc&l£4;is^&$ft, ::©««IBi4fc:(4«ffi 
/<y K3A©^ffiSrBm-r ; 5MP* 5 ^^^ , '^« ffi 
fflm. 1 CirotI 1 B tcHifii® 5 5 4- 5 K 

~<D& b JxfcBIIWR 1 fc*»V*"Ctt% 7 0X1 

o"6[ i /x;iwm?>®M&&&* : $-fz>. 

[0 0 2 7] g&&g« 1 ©-3EB5 1 At^ff^l 
0©-±ffil OAiOflBfcttttlBl 3dS;fN££*V, JHf 
flif^lO (4#tJ!§ 1 3 \z i oTBSiUSS l fc&£B£ 

(Ni) *«■) *iRA**tfcH*»«tt«JK* s «''^^ 
Ti^5. r©J:5fc«NKl Sfctf^Tli, 90xio~ 6 



6 

[0028] be^ss i o-£bb i Mmi&zftizmk 

©m*><y K 3 A©** 14. JMIflc^y^l 0©-±B 

1 0 A KMf& £ tl1tjgm<DWSi'< V Kl 1 ©** tttfa 

■rsflcwceBSiK-cv**. lEiSfiiwts^i' ks 

Ai^iftf OMDli/^ Kl 1 £©IKIKf4, 
(Au) *»bft*»«tt^^l 2#*rtE**V 

(13) (c#*?SA$tvfc*«^«i^©5^o-«8Sr^ 
ft LTBSi»S« l ©«ffi^ y K 3 Afc«fttt fc«9K**t 
TV**. gEi^««lom«^S'K3At*mtt/^yi 

2 t<og)K(4, wffii znwmxjkv-imLwmMz 

[0 0 2 9] t»«tt/<^l 3(4, 0!Jx.l4#-^ • * 5/ 
V^j£f4, Au!7-fir©5lB*ll»fc»***«'fc*~ A '** 

[0 0 3 0] **©*mtt/<>'7 r 1 4 14, ^HtC 
RJ&Sfrfcv^s, Ei»S«10te©iffilB©tfifcSC* 

*(4, *A©«ffi/^y K5AlC@*$Jx, «^«)fcd»o 

6 3 [wt%] ® (Pb) -3 7 [wt%] m (Sn) 

[0 0 3 1] BGAa*»(«l«2 0©«3ftteo 

V^•C, BllS.O ! EI2S:fflV^-C§iK-r5. 

[0 0 3 2] 4i\ 6a««« i i o * 
*«H-3« ^^s'^1 OOtg^f Kl l±(c(4af 

2(4, Au7^tMWU «lE»fctt*ft« 

-y7"l ootl/<yKl lKWUTSiBfc****''** 
[oo 3 3] Wc, B»«Rio-*iBi AWf-yf* 

. BttttS. illSt bT»4, 

[oo34] &mmiR i ©-±s i a ±.K®m i 

af.^ -y y l 0 (4, -t©— iffi 1 0 A#iE$g« 1 <7?— 

y y 1 0 (4, ^©mfii^ y K 1 l * J Ei»S« l ©W^ 
j/ K3Air»[6]-f-5J:5(cLXB£a$^2)o 
[0 0 3 5] JB»Ufctt«-C?***^s/7'l 0 4: 
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l/>-C, ^3Stfl£f->y7 p l 0J4, tro-±ffil OAtBE^S 

t4, n^*m&#t/iii (i3) t*»a^s*tfe*mi4tt 

fcmftttfcttBSft*. ESSSSt l ©«ffi/< y K 3 A t 
fgtt/^y l 2 1 <D&mii. HUB 1 3 ©JUuKMWjXtf 

[0036] fcic, i otecis i b ©m®^ 

y K5A±lw^^>'7'l 4tr»J*i _ 5. Wft^V 
/14©» ;L*U;:|£££:h>ft<< N a s . 6 3 

[w t%] §& (P b) -3 7 [w t%] « (S n) Jfiffc 
rt^ ft 1 ©WS^ f H 5 A±fc 

■f B G A£!¥**3g* 2 0 # IS li^ffct 5 o 

[0 0 3 7] r©j:5fc:#a£;hfcBGAffl*W«MS« 

2o»i. nmmmzmmzn. &«ms&, pda cp_er 

sonal .Digital Assistants) , HPC (Handheld £. 
ersonal Computer ) 

,v- 3 yf a -^?oi;«l3^^^5. bga 
M^fr^E 2 0(4, 03 Kftfri. 0 fc< &&&'*>"7 
1 4Sr^BlbTS!<kl$*s H^S«3 0OtS/<? K3 
1 K^MBtt'O'T' 1 4 Srm^Wf-d^o^^fitH-^^i"?) 

[0 0 3 8] t:^ *?am®<DBGAm*m#m 

§2 014, ■5i«'l47^/'VA2SrS*fi:i-SB£^Sffil * 
JBWCV*S. r©fiflii&&«ll4, 
*«HBXtt*y-f 5 K3MH»**« 

£S>K 30t -y~f \ Oh ©!K*S*Mt-S0 b 

■C»JB1 3KW»5JSA^ H5£S«3 0 
not ©f&!$23I*^U:jgB LTfttJiS 1 3 

HSS«« 3 0 i: ¥i*fl^ ^10i ©&M«3S6gK 

iSH bT»m i 3 maws. 3 0 1 

0 i ©fSfc^SSft^KiSB LT^flg 1 3 fcJ0»a» 

[0039] r©«t?K, «TO 
BGAS^gl2 0W3PT 1 BE 

H!BE£« 3 0 \Z B GAS^It 2 0 Lfc*. 
H£E*« 30t Ei£S« 1 t ©JW*««SfcSB bT«t 
flg 1 3 HHS« 30t *m#<? v 7 1 
0 t cofRiJgSliziKjBfa LTfttJig 1 3Ci>a»5«*4rE 



*S« 1 y K 3 A t ^m»f- rfio <DW,m/< 

y Kl 1 J:(D|?gic*5(t ; 5«^©Si^*^**<^" 5;i 

[0 0 4 0] Ei»S«i©«ffi^y K3Ai*» 
ftf 0©«®^y Kl 1 t<DlHJ»c*s«t5SSRS6© 
SBWBWItSrJKi-*-^*^**©^ BOAS*** 
if2 0 ©|QIK:*H-*««*«>fl±*rH* - * 

[0041] ft*, *nw?M-?\±s *m#9-y7i 0 

0 <omm^ V K 1 1 ±Ki*«te/< ^12 Sr^ LfcWfc 
VriBBI) X&tfr i 5 Ei£S« 1 ©«ffi'< y K 3 A± 

[00 4 2] *fc, **ite^ti^»4> ffi»s« i ©-£ 

f+ltfc0iJ^-ov^-CtftKL-fc^^ 1 ©-3EB 1 A 

1 o o 4 3 ] *HJ£^«8-ei4, «rn 1 3 1 vxm 

(4fl!i^mtt«ffli 5r ffi v * T J: v \ 

[0044] mm^i&2) ®5i**&we>nteJ&te2 

[004 5] 05 tw^i-«t 5 **li^©B G AM 

¥-3Mte£ft 2 1 14, S*ftKiifc£©Jl«E«aii 1 i B#o 

[0046] bp*>, mrm^y i 2 14, fia&&« 1 © 

so %M;< y K 1 ASO!^*^ y ^ 1 0 ©m®^ y K 1 1 
Hit) fc»^iS^«xtfP b - S n»US©4S^ 

#rit£*vc^5. *^ «/iii 3J4, 05^rf^^->* 

[0 0 4 7] :oi5ti)SSii'fcBGAl^ll 

2 i ic*iv ^-c»4, sai(&«« i ©s®^ yV3At *m# 

f-,yio ©m^-^ y K l l h ©ra(c««tt/< ^12 
£^&LfcWe3MStt'^^l 2*WKU"C> ffi<tS 
« i ©®ffi/^ jrK3Ai *MW*t^ y ~f l o ©mffi^ y K 

1 1 i%m*WK**o««tti!:««u ^©^^ ffi^s 

SlO-±IlAi*«»f^l OO-iH OAt 

■c»isi 3*«Mk**a-ifcJ:oT»t**vs. 

[0 0 4 8] ro^5U:«|«**t*:BGAas|a»**« 
2 lfcfcv^Tfc, mF^©*J£^«ll tlH«©^** s #^ 

[0 0 4 9] (3I1(I^<I83) 06I4*I6K©*1£^3 
tfciBG AffiiMW«l«©«SC«)Wriiiian?* 9.07 
|40 6©-^Srffi^L-fcm^«J»fffi0-e*>O, 08140 
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ro«5S#)»rffi0-e*>5o 0ffi£H^<-t-5fc&, 
0 6&t*08i::*5^-CWu Wrffi^/^y^-v^S:— 

[00 50] 06 &tf0 7 5 ^ #^JfcJ#l6<& 

B G A WSM«£B 2 2 tt. S*«jfc«ft3*©^J6^jB l 

So 

[005 1] BP*., im#<3--y7l 0 l±, EttSS 1 <0 

s« i <om<o^m i b u:»j«s-h/fcBi* 5 y 

ifc, ^mi4^>"^ l 4 li. -?:©*-h^ l 4 A«SiW* 
fyyiO©-$I10Ai»l«lt5l^S (XE) 

[0 0 5 2] r©J:5lw*J*$ftfcBGAffliW{««i 

[0053ltfc, BGAf^§f2 2lCfc^T, 
-y yi 0 l±, 1 CDteO^ ffi 1 B 

r t #-e# s ©-c> b g asphmmib 2 2<dw 
[oo54] mimm i i A^east* 

[0055] ins ic^-t-j: 5 mmm&.3o\z 

BGAS!^fls|£S2 2 SrHg-r^^s SlS£t£3 0 I- 

-etSO-C. ^flr^s/^l OOib^Sr^^yT* 
i o ©toil l o B d^&HSXfi 3 o R:e«**« - 

[0 0 5 6] U±. *36W#tcJ:o-CJic*ixfcf6M4:. 
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/0 

[0 0 5 7] 

[0 0 5 8] ( 1 ) iN»fBg«K*JV >T, 

*:«< i"5 " t 5. 
[0 0 5 9] ( 2 ) *NW«Sfll©* SHfcfcB 5 

[Hifi<o«Hl*«W] 

[01] ^^^J£^«8lt?*>5BGAS^^S 

[0 2] 0i©-^&i£*Lfcm5£ft»rffi0-e*>£. 

[0 3 ] 0 1 \z7jk-tBGAM*&&mw.zn&mm\zm 

St Ufc**0**«JWiBH"<?*>5« 

[0 4] #3§^cD^ffiim<o£^0te*>3BGAS¥- 

[0 5] *^K<DHl£^li2-C*)5BGA^^S!S 

©-» ^^-rm^oWrmm-ch s. 

[0 6] *55MOiefc»«3-C*)5BGAaiMMH6« 

CD«S;W»Tffi0T**>5o 
[0 7] 06©- a5£tfc*Lfc«5£#)»f®0'?;fcSo 
[0 8] 0 6tc^i-BGAS^**SSSr*ig*«»-* 

K Lfc^tiicoms:«)Wfffi0-eife5o 

1 -e*s& iA--il, iB-i©±R 2 •••■57 

3, 5-ffii&, 3 A, SA - W&^y 

h\ 4, e 7 - */v-*-/ve&> 10-4 

1 1 •■■««/< yK, 12, 14-»ttt/< 

i3-«jii, 20. 21. 2 3 



[01] 
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